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(54) ®^14^S7n1t»K*fiK»S<t-?-oS!jt:^ftMt;c{cffl^ 



(57) [Wm^ 



( 2 

1 

3 ii(±*^ 6 s^^n-s 1 ax« 2 aji(±©s5c"i±)ss*» 

SP^i-4J-i^tnfi&»3, ^STcttWK^^ *«thWND- 

[rt*:«3] wmm^. pH7. 0. eo^i-ra^si^cD lo 

7t14«fK^fi)t»^o 20 

(1) f^ffl 

■5, 

(2) ^« 

SDS-'5r-;Hi^^i!,ft{CctO. *<]6 9. 0 0 OTIS? 

9 , 0 0 0 y)v h >„ 

( 3 ) mn.!^ 

T>7^5-<>-&*«M»l!)ft(CJ;0. pl*«]5. 47!; 30 
116. 4. 

(4) Sjgas 

p H 5 . 5 , 6 0 6^f^Km-C. 7 5 "Cftifi, 

(5) SifipH 

eOTC. 6 0^)•^S^t^T. pH5. 075S5. 5#jfi„ 

(6) fflS^J^tt 

pH7. 0. 6 0£-p^fiJI^T. 8 5"C#jfiiT^S. 

(7) pH^j^tt 

2 5'C. 16B#WffiJ$T, pHi^<j4. 075M9. 5. 
[»d?«7] S7cttMI»g|5^i-^»t)A^^*^{Ch 40 

[»*«9] y;u3-xa^«3iji±75^es«n^ 1 so 
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2 

3 &,±Lf}^^m\tn^ 1 «x« 2 m&.±.(om.7tmmm^ 
[»*^io] ^jU3-xfi^S3t^±*^e.stsn^ 

i^ji^zj -xa^s 3 £i±;d^ e.s«n-5 1 «x« 2 a£t± 
3 1 axt* 2 a£;^±(DS7ci±iss 

[ffi*«i2] y;u=i-xm^S3ii(±*^e.s(fns 
;/;p3i-xtt^S3jy.±© iax«2att_hoa 

?.ns-&*<&ifi]ji$-ii-fc*st h i^A p-x«jg**-r 
i^ji/n-xa-&S3Jw±cDiffix«2a^jicDs 

i&f^ffl^i*-. »^tl-5*^IChWNP-X«jft*W-rS 

[W^jsis] i^;i/=i-xs^a3iJA±*^e.ji«ns 
jstc. i?';i'=i-xa^S3Rjb©iax«2®jiiji©a 

fff.tishUAP-x, 
[ttsl^JSis] h^AP-x*<. -&7ki^ftxtt*^7ki^ 
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4 



1 mxit 2 m&.±.<Dm7^itmB^^^miiio^'^m-r^m 



[0 0 0 3] hU'AP— 7.CDS!ig:^ffii:l>Tt±. ^JA 



JSfC, i^;Un-;^fi^ffi3a±OiaX«.2aiJC±oa ^BiBSS 0- 1 5 4 4 8 Sil^ffi-Cffi^^nXI/^^^ 

5ctt)S»>gi5^^}-«?«^*^e*Sgt h W\P-7,«jt&^rr :^<^^^ffl 1.^-2. ItraBSS 8-2 1 6 6 9 SilJ^T 

ifu-^hif^y ^-\zf}^». n<^n^^m^\^±.^^rz 10 ap-j^w^***, ii^, Hj^tiso 1 5w/w% (jjt 

[rt*«i8i i/;u3-xa^S3£-i±;o^^a«n'5 %tmm-t^o ) *^i:<s<, ^©±, c:n?&affl-« 

j^fc, i';i'3-;;^a^«3Jii±(Diaxfi2aJiL±wS ^. Sfc. • jIhXjJ^'J 7— fefRJ/hUAP- 
pcttift^gB^^i-^^id^e.^^fch WNP-::^«ag*Wr • ^::^*:'J^— tf^fflt,is:^teti. iimfei^;i/a- 

-eab-5W*^l 8fS«®«lfig#)o [0 0 0 4] dtlfcMISLT, ir^T'J:7-Ky5;^; 

[^?gco#*fflAj:iJiBJ] , 8^#, ^6 77iS7 2M (1 9 9 2^) . m 

ti. ^'juzi-xa-^^siiiiw iax«2ajujia7ctt fs^fflt^fcs^^M^s^. mtE<r>iiz.^^mm\z\t^^ 
m^m^^xm]&^n^^mzvv;\u—7.mT&^^t^ 30 t^^, 

^STcttssH. :in*#tr<£ji7ntt«fK. Rc/. ^^ti^ [0 0 0 5] -:f5. wm^wMt\.xmm^n^mit9im 

[0 0 0 2] aSr*-LS7cttS:^-rc:i:*«»^nT^>So Cl®J;'57a: 

tux. *<*^^M/AP-;^ (a. a-hU/NP- t.n-t^. -^MtC, ®7ctt!S*»g|5^^/S#l(J. HJB!|^ 

;^) *i»l^nT*3 0, ITT KA->->X ■ -f ^0©S7E;'3©:*:^$S:5^+7; hP-x • Xi:7-i'A*U'> 

> • JJ^/N'T YU-i h • ^^7.V^)— (Advanc h (DextroseEquivalent. DE) t 

es in Carbohydrate C hem is LTSbTli^. eiOflt®:*:^Vifc®ti. jl^. 
t r y) J . ^1 8#. ^2 0 175S2 2 5M (1 9 6 40 /h$<{gi|teST-H-**i?ilifc««, S/Stt75«?i<. 

3^^) Tij'f^v^ ' ru7.it mm) iscn ^T-rz>-^ y®f^seK;^ct*(OT5y«*}t:3tiKt75y*ji^:rK 

(Applied and E n v i r o nm e n t a i&^^^tLBlittSCCDSSClt^i^ftl^tlT^iS. 

1 M i c r o b i o 1 o g y) Jl , ^5 6#. ^3 2 [0 0 0 6 ] c:«J;575:ja7cttMt5>gP^^i-^'^Offi^O 

1 37i3i3 2 1 5M (1 9 9 0^) t'tcfclB®^ nx D E®;*:/Mc&i^ LX*3 0 . a7rttjgJ*»S[5ii-^}' 

v^Scfc'^tc, '>ft?^j:7!)^e.. vk^m. ^wd. M*;tc<if/i: <»titDE t©R^«@i*xasx*-5. tie*, ^mm- 

;^;i.;jf-;i/S^5^ec:3-r. ySf^fl-#jK*«;5:*3 [ 0 0 0 7 ] a7E14)Kif»a5^J'^>«Pt)<tDE <t(7)M^^^»f 



( 4 

5 

life, 

[0 0 0 8] WfTi^-SttrJilJC^*. 2js:%?«#*i. 

i8i-ic«l3gLfc<t;i5. $t(C, !t$ll¥5-3 4 9 2 1 6^ 
?««i»TW^Lfc±J®*^e.©^ilM'J Vt:''i7A (Rhi 
z o b i urn) m\zmT^M±<^M- 1 1 , Raf±«*^ 
eo^i-BiSTJUXP/^i/^— (Arthrobacto 
r) StC«-r-&^^#lQ3 e^ftifCDM^i!^*^ 20 

[0 0 0 9] l^A^LUf}^^. ±bBO'J Ve-^APXJST 

mmmm<D^ms . sins, ma onmmi 2 9h (i 
9 8 6^) . mnmrnmrnt^cDmrni © r:»Kpa 

^^J ®3UC*5ViT, rx^M^^cWYt^f^Ttt. 5 510 

f&^^m-^. ^itiz^^yf^mim<D^j&hmi^^-^n^o - 
t^i>t£<. *fc. mM^^m'^<^^ith^&zr)\z<t.^ 
izhu/\a—7.mm.^^T^$m7i.\tmm-^hi'/\a— 50 
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[0 0 10] 

[isw*i«?)*Lj;5ch-rs3ga] *^B^tt. m^mm 
tm7c^mno)mmmmy3mt^(D0m^ii.mm.mv^iz 
[d 0 1 1 ] 

[giffl^«?^-r-i)/ti?)©¥©] *%B^#^.«. ±mmm 
^mm-^tcmz. Ti&7tmm^^^mm-t)^<b^^\zh 

(Sui foiobus) StcJBT-sSS^!^ 
x;1/7*d:/x • 7->K;ti;i/^'Jr>x (s u 1 f o 1 o 

bus ac Idocaldar ius) ATCC3 3 
9 0 9RWCATCC4 9 4 2 6. ^<E>\Z^ XJl^yTfUZf 

X • v;i':7r:5"J;^:^ (s u 1 f o 1 o b u s sol 

fatar icus) ATCC35091 RlXATCC 
3 5 0 9 2 M5ntt)S«»gR^J-^i-»iil*^e.*Sffi{c: h U/\ 

[0 0 12] 2^f£BjT(S. ±fSM©*;S:e-r, x;i^7^ 
[0 0 13] *5£B^cDffi4*feii^©««Jcffl(.>'5«ftfiti, » 
— X. 75^1 — X. x^'P— x» v>-| — VJUt* 



( 5 ) 
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;?3-fcf-f>, '^:/h>, ^^x:^;^, P^x:^^X;5:<i:© 

CO 0 1 4] jlS. iaS4 0 75M9 St, 

b<«5 075S9 or, pH27iS7, 0*U<tt271 

S6 7S^e>s«n^^#t?ff*3n^, ««R#w«2|5:»*#j 

ft'Mfi;^:!/^*^ jilt, 0. 5 75S2 0 p pm^iff^b 
[0 0 15] ;iWJ;a{cLT, m^m^^mi^t:.^. * 

tzmMmmSi^mw^, my-tsfesc^ttKyju fdea 

^ffl Vifc**;^ ^ A i!7 D V h 7 -1' -i&fflliT^SM-r 

r'>JUhDy;i' acA 4 4ji /cCt'^ffli/^ity 
;Uj«iM^^Dv h^y 9:7-1'— , ^r^uv-^z • x^i/^-t* 
ITM o n o QJ l.sfc|§'r^>32^ 

CO 0 1 6] c:cDcfc5(CLTf#e.n-5*f6^C0iJ^1t# 

(1) f^ffl 

(2) ^i-^s 

s D s -f)vnM.fmm\zi. o , e 9 , o o o 7!»m ? 

9 , 0 0 0 h >. 

(3) ^«,^ 
7>:7;j-5-Y>'&<t«^Sc®ltelCJ:0. pU<]5. 475 
S6. 4. 

(4) S 



pH5. 5. 6 0^i-mS/ST. TSTDf^iff. 
(5) 

6 0*0, 6 0i)-WKJ«;T, pH5. 075S5. 5#3fi. 

( 6 ) aS^Jttt 

pH7, 0, Qo^mu^T. 8 5 'Cftjfii-e^;^. 

( 7 ) p Hg^^tt 

2 5'C, le^WffiJtT, pH$<)4. 075S9. 5, 

CO 0 1 7] ^^m<nmm^nm.7t^^m.^imm<Dm 

10 :t— XI. 2 5w/v% (2 OmMt^gfMWJ^, pH 
5. 5) 4ml(ce^^S:l. Om 1 JDA 6 CCTe 0 
^J-MK^S^-a-fc^. 1 0 0TCT3 0^ffiipraibT;Sf5* 

m^t^, *ffl8tbT, 1 0 0'C;-^?3 o:$i-ra 

Sn^t-^ ^ t IC J; 0 ^e^-t±fe»^?S*ffl V^TIWH^t: jBI 

l:i)-W»;:i limo 1 e <Dv;i/ ^^>^'s^— Xfcffi^-T-S 
20 S7c;'j*M{J^$-a-^^m»* I¥{4i3^i5bfe, 

CO 0 1 8] *^^oaK<hbT«. mm. TS.U-^'^ 

5 U— >X' • T> H • U U"r5=-<y H • X>if'f AX' (H 
andbook of Amy lases and R 
elated Enzymes) J. ( 1 9 8 8 ^) /X 

•tfS.t^-f y T 5 5— if i'cDtEejP^^f^ffl S-li-S C t 
X. v^n-'N^-y-^— X, x;f5;<Jf©i 

40 CO 0 1 9] ssjg««#{c[s^^ni4ii. m^i^. 

-x«ig^^-r^#^a5ctt«HS:*r?<j{c^(atT#^, s 
fflvi^. sjSph«, jilt, (Dmm\zmmi-tn 
50 ntf=k<. jilt, mnmmm^^Amrzofi^o . mm 



1 0 0 m^<Dmm&.mm-v 0 . itisi o ossfwes-c 
[0 0 2 0] ±m(DSiJt^izjz-DT'Ae>nrz4¥m7citmm. 

T-5, 

[0 0 2 1] s.mmit. mm\z^ij, aii, m-b^m^fi lo 

<t'LT^}S#|*[^*Lfc^. SttKTflJife. HS. OH 
-5, MIC, #J^ti, 'f^>3J^;d5 

i/ n^h if yy^—\z^^^m. ;i/ROtT-tr h 

1 «X« 2 at<±ifi^^3-a-T»S-r-5 t fc J; D , 

[0 0 2 2] LKiion. jLmm±&^M:^mtLx\^. 

ir> . M^it. #MBa 58-23799 #i2j|S, #MBa 5 
8 -7 2 5 9 8^'ji>mf3:il\zm^^riX\^^^^m^tl'f- 

^y^mmm^m^^^t!^Ai;u-^hif^y><-\z^*) 

^, ^mm-^^. mm^mmyf^(o\,>-rn<D:^^^um so 
[0 0 2 3] :i(D^^izLTn'inrz^^m<^pkmzh 

[0 0 2 4] izK)t>if. :^^mmm7z^mnx\i^n 

- i/;i/n v-^^-- bfSrf^ffl ^-a-s :it\zj:0^mizh 
->^^— f^f^ffl^-a-T h WNP-x twig 



( 6 ) <^mW- 8-66188 

10 

[0 0 2 5] hu/\a—7.^7i(.i^^>^mm.-r^izii,m 

Ma6 0%ti±, ©fie 5 75M9 0%©hU'AP 

-x#*rjgs:«j^ft{3t 0. !^:^s^^j^:;l:T. o. 175M 

2 o%©as^^i^T-e, fiS9 5'cjj^T. a*L<«. 

« cn^^^-r ^ ^^iss Sifi-r ^ :^ j* w . 

[0 0 2 6] il^, VX=^<v 

J; OiiSiSiesw h i/AD-x^7Ki!ga<fci?jt-rso(csfia 
8 5%, mmm2 onme o%mm<o-7y,^y h^MEE 

a^. 0iJx«, 6 0 75S1 0 O'CcmT^JgU, :;*ci,>T 

3 0 6 0 ■CWSMTiii*) 1 2 0 B#K^fi£Tnti#^ 

fc. yp<vi'*»iff=:^te©«^('tt. ii^, zK^i-ioTlS 
2 0%, ffiW^l 075M6 0%SlSf®-7X4^-:/ h*|gcB# 

:in^m^x\tm<\t^^(D^m^zJ^■oTmi^^tL^ 

[0 0 2 7] ^fc, iiTKiigaK w\p-x*sijg-r^tc 
«, hWNP-x^7jc^s*«:jlSbT^J^;^-a-s;::tfe 

a-x^-^^mm^m^mizt*). mm^^WTxson 
sieo-c, as b<fi8 0 7!iSi 4 orcD^HT^j^ 
Lt3t?*i7KiigaM^AP-;;^^^:ft-r^vx+>> 

[0 0 2 8] J:wJ;-5lcLT®!ii^n^*%BJ©#^S^ 
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[0 0 2 9] sjc. Ts^-- fcf> rn^it^ T^^mmMa 

[0 0 3 0] wNn-;^(i. mmmm 

ti^xmrn-r^nhh^mizmmx^^o 

10 0 3 1] ftl*i^ahWNP-X®«^{C«. 

fjiii(D^7i(.^<Dm.7KmtLX'b^m\zmmx'^. ^^x- 
ms>m.(Dmm. m^. ^mrjiiim^<^^^^izmm.-r^ 

[0 0 3 2] tieoT. ^^^coi^aTcttffifK. x«;in 
[0 0 3 3] ^^mnmmTtmMw, z.n^^t5{&mjt 

7^hXD— X, y;i/t*i — vjP5^i — yc^ 

>*t HD;<7;|/n>, X5^1f:t->K. a-^^Un 40 
->;i'X5=-t*:t-> U'A*':7x^'::ti/K. U ^^JU 'J 5^ 

1 aX« 2 aji(±©jga4:jg-& LT^ffl b 
Tt>J:<, ^7tj5S;ie.«. 5^^XI-'J>. ?L» 

[0 0 3 4] Sfc. *:%?SC0lMjS5ctt«K. ;in<£^tf 
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[0 0 3 5] sfc. Jic^Bjoi^fiTt'ttsia. cin^^tf 

[0 0 3 6] ^njAfS. TSyg?. 
B^, f^mo^m. ffl-:3«). y-x, ^^ryy, 

^, ^— yj!/->a.:tf— , 3-t:-v'3.:<f-7^<i:=S-a803ii 

[0 0 3 7] sfc, m^ii. ab^n. *3ci 

A>. fX-^-'y ^yyts-, iPy^—, A-f. yj 
>. A'^— i^J— A. :^7X^-Hi'U— A, ->^ — i^ij 

—A. '7'yy;i'. X3i?>>?';r— 5^3 3iu 

^Jl^. T'fXi'U-A, iyr-^yh, l3.E(Dym. 
-xh, fcf-:^-';/'j/^-x h, y;i/-'y'^-x xy 

$,Aym<Dm. t^nm(Dmuizoim!t!o<Dmm, a a, y- 

•5<to, 5€^^^;|^<i:W#,P^S!^^■. Ox, 
wis*. B^dAy^^. S^-r-Si*. ^^<*D^^ b;a:t*(D 
#a^5SS. coo, lUS?, -r-SJ?), /h:^, K:^<i:T^ifi 

>^:r-x, ^Kfi^*5f. ^mtD^n, n.mmt!xnf3:ii<^mm 

L^z.. fli^x-y;Jci'©fi|]j8tftfi„ Mizit, m^-Ba, 
[0 0 3 8] Sfc. ^j^, -?-®(t!i^^. S. 

ii<Dm^m!iio(Dr:Lit>\zmn, mnii^<Dm0^'S:fiii±i^ 

mm, Pitt, 'j-yyi/«j-A, [Hmm, i&m^ ha~ 
jFFfflKPu/r, D<pmm. ommu 



( 8 

13 

^J^^f, -i >'S'—y x.a>- a. ^>^—y^Ln> 
7i^^ a, • ^i'Ov^;^ • 7 /3. 

>^:*7<>. ■Oi'i'JV. ^S*:;i/^:>. Zrayi7=f- 

^iz<Dm±H^n. 5^7 5 >, 'J 7^:7 5 f>, L-TXn 
JUtf>gS, JTfft, ;*iD5^y'rK. x;i/=f;^^p-;k h 
3:7xn-;U;^£©t*:5'5 >, U/t— fcf, x^X^— 20 
if. "^P^:^-- bf, ya^T—e. /3-T5^— tf. < 

*fflA#X^X. X>;/4?>X:^^X. i7PU5X:^^7.. r 

pxx+x, :/Pd?'Jxx+Xi^<i:©x+::^a, -^-r;!/ 
?Lffi!B. mmm<D^m. p-riT;nf'j-;i<h'®^ 

CO 0 3 9] &L±m^fzJ::oti:^mm.0SLm\Z^mzhU 

AP-x«ig*w-rs#a5citiifH. cin*^tj<£S7c 30 

L«e)ntfj:<, ■e^j^fi. mm. mm. mm. mm. m 
m. m^. m^. ^m. mm. mx. mm. m<tys.ii{ik 

So 

[0 0 4 0] 'Aizmm\z^o:$imB^=^$p,\zmi^mizwi 
[0 0 4 1] immi x;U7*p:/x • zxKA^ii/iy 40 

'JOT. ATCC33909 S*W^ttl^S7CttaK* 

fiSimm(Dmm] ^y\->o. iw/v%, ^#x^x 

0. lw/v%. ©Sgf7>tn>i;A0. 2w/v%. U 
^U-^^AO. 0 5w/v%. fi5gfvy4^->'::7A-t 
*ieo. 0 2w/v. iS{t*U'?A0. 02w/v%R 
lJf>!K75^^:^S?«^*:«fife$r5 0 0ml 7 5 X n ICifi<) 

10 0ml "To An. ::t— hi7 1/— 1 2 0'CT2 0 
ii-WJsSML. J^aiLAc^. fflSS!{CTpH3. OizMML 

XATC C 3 3 9 0 9 iSr^ab. 7 51:. 1 3 0 r pm 50 
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T2 4^Wl^f«L/ct)<7)Srmi;^ia««M<tL;t. 

[0 0 4 2] ^ai 0 1 (Dyy-^y^'-izfHi'Amm 
pH3. 0. mmi s-xziiLfz^k. mi'Am^mmi V 

/v%5:igaL, m.m7 StZ. il^SS 0 Om 1 

[0043] ^«300 1 (Dyr-^o^-izmi^^m 

mm<Dm^tmm.fS.(Dm^m2 5 0 1 ^xtixi&m. 
aibTpHs. 0, urn? sx^tLfzWi. m2^Ammm 
mi vXv%t:mmL. SS7 St:. iiM»i 001/ 
^xm4 2mmmm.mmi^fz. ^<^i^ntzmmmmi 7 0 
I ^ s Fm^zsm-b^m-r^ ^ t tc j: . ii#:^£}sa« 

■i:LT2 5 8 gUIiRL^to :i©M^^(Cl OmM'J >S!i^ 
WJ^ (pH7. 0) i£:3 0 Om 1 iP^. JSfflbfcM. *S 

ic#ttB*^ttS{iSf^^$!!eiS^)!![m#tsi^7^;u rus 3 0 
oji x-mi^^trnvrz, mvfm^m'b^i-m (10. 00 

0 r pm. 3 O^J-M) -r-SJltfCj;!?. $<J3 0 Om 1 ® 
iS'6±?*^K^:^#fe. •e©?«t::fiSfPaf 0 . 7fc;a:SJ;-5fc 
B!tS?T>^x-^A*ijn;^ig^$-ii-. 4t:, 2 4li#M*!i:« 

il^jSl OmMh'jX -i^gSESSigW^ (pHS. 5){Ci^ 

mcmmm\zttvx2 4mmmmL. m'b 
^mi^^mm^m^fz. ^(Dm^rm (*«)6 0 om n ^ 

2ll{CiJ-ltT. DEAE- ha/t-jP^&fflVsfe-Y^j-^JJ 
JS*5Ai7p-7 hy^:7^'- (^/'Jl/MI^JS 5 Om 1) ^ 
ffo;t. ®*bfc*:^**OM75^S 0. 3Miaft::^h'J 

0 . 1 um^ti- h "J "i? Asa^ftifiT^m Lfcessgsttis 
x>^A*^tji omMhux ■mmwtmmm (phs. 

h3n-;i/ 6 5 Oj *fflVifc^7jc;^^Ai7P-7h^y5 
7^-- (y;ua3 5 0ml) IC^bfc. 

1 MtS^ 0 M?5ltKT >^n r:? AjgacD ij XT y 5 vX 
>hT*^AJ;0^m$ii-. 0. 8 MSSSST^^rXr^A 
j8ftf*jfiT^ti}bfc»3gett®i^*iSi<)4 4 O^^iHiRb 

CO 0 4 4] aPi3-i»$!l|S(a*0. 2M^fk:^hU':>AS 

^tsi omuhvx -mmmmmm (.pH8. 5) iztt 

e)ns±ffSr':>JUhpy;U Ac A 4 A^m^^Tzyju 
m'Mi^a-^bif^y-f- (y*;U»3 5 0ml) Iz^L. 

mmmitm^^mi^Lfttk. 1 0 mM k u x • iss^^iig 
sfjK (pH8. 5) izttLxmrno. ^(^m^m^^-b 
^mL^mi^^v^.^. n<^n^±m ^uo no qst^ 

^^rz'f^>^Wi:^yAi/a-7h{fyy^- (y;U*10 

ml) td^L. mmi^rz:^mm^ou^^iE,o. 2Mm.{\i 



( 9 ) 



8-66188 



15 

[0 0 4 5] mnrzmmwmM$^m7ti±mm:±is:mm 
s-7j?"j7^ij;i/75 (Yjmsti 0%) ^m^^ 

[0 0 4 6] 
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^-x(D 1 0 xAamm^mmL. ^tn^etuzmm i 
j^^i^^A^fcf? 2*&o#j^TjnA. eo'c. pH 

5. 5T4 SI^Mf^ffl^-B-Ac^. flttlgL, ^ft^i^^I^ 
ttSC^aSiA^A r>73 — t'— XWB-T- 3 3 OJ ^ 

Lfc. itSia^K^^i'P^ hir5:7^-«, ^fiTTffti, 
^fli«?tLT*^8(tao. 5m 1 /^i-TSSb, «y-«c 

10 ^^^m^mmtfim: itr i - s o i 2 j -v^vrvrzo ^ 

[0 0 4 7] 

[«1] 













100. 0 






10 0,0 






9. 2 

18.4 
42. 2 
3 0.2 




a - V ;v V ;v hi/ A tf - :x 


6, 7 
2, 7 
9, 0 

16,2 
8, 2 

5 7,2 






0- 7 
2. 0 

22, 9 
0* 9 

7 3.5 




a-v;vh Ky;j-^>;v hl/AD-x 


0. 9 
2. 2 

2 3.1 
5. 6 

8 8.2 






1. 0 
1. 4 

2 3,4 
4. 2 

70. 0 
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-7)1 hh'J ■t—y^'i)^ ^30. 2 
ZS27. 6%-C, •^JVh'rh^^—Xt^^G 5. 4 %R 
0^18. 4%T?, v;i/h'^>^':^-::^7iSv;i/I-'\:/:$' 
Xd^e,^i<j7 4 5 2 7!;5 3 O . 

[0 0 4 9] 10 
2-2 jL- ■ ^- • 1^ A 'J Tit r:|;-5^ 

V- (Na t u r e) Jj . ^2 2 7#. ^6 8 075^6 
8 5H(1 9 7 0^) »rffi&bTVi-5:^*JC^i;TSD 
S-7l?iJ7i7iJjl/T= Ky;U«^»l!lLfc<!:^^. 

6 9 , 0 0 075S7 9, 0 0 0^^;H-> 

W^i-^M-v'— * — {C«. 5:t->> (2 0 0, 0 0 Oif)V 
H» . /3-:<f5i' N->^— tf (1 1 6, 2 5oy;n- 
» . 7*X7 5j-'J 7— IfB (9 7, 4 0 0^^;H- 

» , ifli}f7;py5> (6 6. 2ooyji'h» 20 
:*^T;i':r5> (45, ooo^^;i'h» ^^mhtic 

[0 0 5 0] 

[11^2 -3 «SS!Wl^tt^^S5c14»S^fi!c» 

4Ta&-:3fc, 
[0 0 5 1] 

[||!^2-4 MjSM*] ^fttCi:0, 2 0mMi^g?i^ 30 

Sf?^ (pH5. 5) ^iTa o^^■m-1'>^:lA;— 

[0 0 5 2] 

[|li^2-5 SjgpH] ■^m\ZXK). pHWffiS-r^ 

{C. 2|s:^^«. pH5. 0 75^5. 5 #j£{rMjgp 
[0 0 5 3] 40 



[si®i2-6 WLSi^^m nm\zxr) . lOmM^^m 
mmm. (ph7. o) ^-uGo^m^y^rL^—k-ir^ 

8 5TC#3fiSTS)eTSofe. 
[0 0 5 4] 

[|li^2-7 pH^^tt] 1tftJCJ:t3, pHWffli^T 

*»^fi, pH4. 5 75S9. 5f*3£ST*JgT*o 
[0 0 5 5] 

[sis^2-8 N^sffizsygjiH^ij] m^Koysm-^m 

/oiS5Emffl:/o5^-i'> • ->-dr>-y- r4 7 3aSj * 
fflVi, N7N^;<i^e 1 OglSST^Wbfc, f#e,nfeN* 

mi.m^'A\z7n-^, 

[0 0 5 6] 

Met He Ser Ala Thr Tyr Arg Leu Gin Leu 
15 10 

[0 0 5 7] 

ATCC 3 3 9 0 9 I'ftxT. X;i':7^D 
Zf:^ ■ Ti^\^t})Vy^)07. ATCC4 9 4 2 6. 

>'>j-n:rx • y;u:7 7^'j;^x atcc3 5 0 9 ir 

XS7.}Vy^a-:/7.- 'J)Vyr^^}ti7. ATCC3 5 0 

9 2$ffli>fca^«. le^i tl^lSt-7r-^>iS'--e 
4 2P$wiS«Lfc, i£-n-e-*n®««^*<j 1 7 o 1 tj^^m 

[0 0 5 8] 
[82] 
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ATCC3 3909 


4 4 0 




$95, 07JM5, 5 




*94. 57iM9- 5 


ATCC4 9 42 6 


3 7 0 


7 5t:(vfig 


«5. 073M5. 5 




t94. 5;?3S9. 5 


ATCC35091 


2 10 


7 5t:f^3S 


«5. 075M5. 5 




W4, 075^8. 5 


ATCC35092 


9 5 


7 5'C^iE 


J|?5. 07JM5- 5 


8 S'Cffffi^-e 


^4. 075M8. 5 



U-^X ATCC 3 3 9 0 9S5|$«ilJl^tt#^S5c'l±ttf« 24. 6T?feoT, *ig7Ctt«tK*@?^^i-^t). a-^ 
^fi^a^^w^-g-il^^^tc, xa-&S3JJtJii6^^ 20 ;u=i->;i/ h WNn— X 12. o%, a -t;!. h ->;n- 

^fjt**-r-5i'';i/3-xa^S3j^±*^e,S(sn-5*ji -x 29. 9%. a-v;uh5=-h^:+->;i/hw\n— 

[0 0 6 0] iJ^T. *3^?3©#S7Ctt»a, ^n^^tJ 2. 2%$'^#bT*3D. fflfnTiS^^C-H-*. igS® 

N W\D-x^^^r-a-b«)fcmfiE!^<£rllM0iJBT'^t-, Ems>5:<i;«-ailftfi£iiHc^fiJ{;ifiJfflT^^. 
[0 0 6 1] [0 0 6 2] 

[SIJS^JA- 1] X;l/7;i-D7'X • Ti'K^JI/iJ^U'j/X [||Jg^JA-2] USSCTA- 1 ©:^teT#^nfcffifJg<& 

ATCC3 3 9 0 9S:^|felO:^ft{Cipi;T, 7r- 30 J^WJ^ib, #a7c1±«iK«^*<£l«J6-5fcae), 

TB^^rJSaSb. MtcS'i:^5i-gtbTW#:<£Ill«RLfc. 1^ fiJlIB TXT- 1 0 1 6J1 (3g^@S4%) • 

^3«:^j4{C?Pi;, M#:<£SWK5aSLx. ^CDiffSrfift ^J-iH^^frofc. #JJ&^(*3®5. 4 cmCDv^-v-^r.;/ K#x 

*«]2 Omfi:/mgWg|55}-J|tS^^?g (1 8. 0^{!lr/m bT 5 v / v %J)PA. cntCSSlCCDM 

1) »a!6%W^#feS!St0^&]!in^SBftS-B-7t tKSSVO. 1 3-e«ftbTi3^iiib, if)V:i-7.-Bi.XS-7)V 

'Ik, pH4. 5. ffl^5 o'ci^iHSb. cmtc-rvTs h-x?i5^*iii4i-*l^*b. #S5cl4»KiS^*rH5>^ 

-:/(i20'C) * 1 o^i-W^f ;*c^>-C6 orfc?^^ j^^j^O. a-^;un->;uh i//\n— x is. 2%> 

b, Cint-y :J<ttMa-7S7— if r^ — T^— ;U6 0 a-V^l/ h->;U h I^yND— X 7. 9%. a-TjUhK 

LJ 3 0*feO#J^{c;S:^J;'5j!JD^, 'J :t->;U M^AP-X 46. 6%, a-TJU-T^K^ 

2 OBSMSJtS^-l*-;^. hi^U— :/ (1 :^->;i^hWNP-X 2. 3 %. Rt/a -T;Uh'^>^ 

2 or) <&2 O^J-Wffofc^, aS^fCJ^^b. pHS: jj-v-jl/hl^/ND-X 3. 4 %<£r^* bT*3 0 . S^ffifiaj 

5. sicii^b, ctKciEiaScoW^tt^Mffl^cttStM A-it|^«lc. S?n-e±a^c-H-*. iifiOifiSS, 

A. 9 6P#wsj?:;$-ii-fc, ^©sfS?Ki&9 7'c-e3 oii- mmm^^ti^T, #afi)cft#j. rtffis. ^^ts^^cfs 
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[0 0 6 3] 

0. ixtys-^j^^izm^tf^uiy^yA^imTLtcm. ph 

6. SICSISL, m{C^'-V = -;i/6 0 LSr)S«»y5 
A^itOO. 2%izy3.^J:v1sa^, 9 Sr-Cl 54J-fflS 
iS^-e-fc. "tcDK^m^^-hi^U-y (12 0'C) ^ 

1 o^}-Mff^;tM, 5 5*c(c?&aiL, cnicitMBae 3 

2.4 0 7 8 3 §i>MTMS$nTVA5»S5:#a#/S^ 

il2 AJ ^j^l^y^ 0 3 0 *fej!jn 
hi7U-Zf (1 2 CC) $rl O^J-WffV^ ;i>:t^T'6 St: 

ifiifyA^y) 2m&(Dpi'^i,zfji^j:om^. 4 8mmK 
TftSL. ^\zmm\^xmmm7 o%(D'>^'yf^wim 

#lSDiR^iii«)9 0%T'»Ac, DEI 7. 1 Tafe 

yND— ;^ 8. 9%, a-v;H->';i/h k/ND— ;^ 2 

9. 3%. a--^)l^hh^J:t'>J\^hU/\a—y^ 0. 8 
a-,v;i/ h5=-.h5:t->;i/ h l^AP— X 0. 7%, 

BL^Xa-v;^h'^>:^';^-->;^^ u-AP— X o. 
m.mm \z mm \zmm-^^^o 

CO 0 6 4] 

immmA-4] ^mm<DA-3(Dyjm-m^nr^mm 

»^£:iSJ?)^^cae), iJ-®ffl«fltiLT. ^"^^^rS^JUttM 
X5 0WX4J SgM^JA-2«::^ffi{c 

Bi^^t). a-iy;i/r]->;i/M/yNP— X 10. 9%. 
a--7;i/h->;|/h WNP— X 6 1. 3%. a-v;i/h 
N'J:t->;i'hU/NP— X 1. 0%-^*UT*iD. -€-0 
DE(i, 2. 5$:S^U. mtb-CM7t\t*^'Pf£< . mMM 

[0 0 6 5] 50 
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!^ f/u>j'-yi'x#4i 4 oa»gi?**6 oasspfc 
mmmmi^. c:®^?g?*6 st:. phs. sicianLfc 

SJ;-5f'3!inx.T, 9 6B$fflSJt;i^-fr, ^l.iT9 7'C{C3 
O^WJn^LT, 2|s:SJS;?S&?fift*«J 

10 0 1 o^feiox-Ti oi^ws^S^-a-, ;*ct,iTJ!jni^LT» 

i^Lfc. *»?S2it'{c«HJg!^^t3 3 0. l%<DhU/\a 

oooj ^m^^rz&.fMt. mmmA-2<D:f}mzu^-z 
m^^UMvr^io *ii5^*js«. Bjg#ist)i^9 7%© 
10 mn&Lfz'ik. sjstocto, aatLThw\p-x^ 

7Ki^S*«)2 %S:JPXT^?^L. ^(±l^i^4 5%©-7X^ 
*-7X^^-y h*l£Jg^±<^/X;i/J;0 1 5 
0 kg/cm'CDiifBEtCTiSiaib/i. CinilWI^tc 8 5 

m.m^^^mm9\-\z^^\zfi^m^'tix. mtjiai^t:!, c: 

«^ai»*^£:S!afiXJttC^«bTSJil<£:)IIOo-3, lOBf 
CO 0 6 6] 

[mm.MA--6] xjU7:j-PA*x • v;i/:7riS'U;^7X 

ATCC 3 5 0 9 1 S:||^3«:^rtet:i^i;T, 7 7-^ 

^w^mmi^. jnzm'b^mLxmi$^^MiRL. m^&m 

-*ff vcmm^'^ 1 8 *^/m g <Dgp^|»®l^^ 
) JS(19. 0^<4/ml) S'fffe. 30%<i:'5t)5C:L. 
JSm^fflt^T. ^M^JA- 3©:^ffi(C2pi;T. ^--7 
5— ;U6 0L, h^:^— X^fiKTS 7 — 

-fe*2 Ai&f^ffl^-ti-. :i--hi^u— y (1 2 0*0 5aa 

b 7ctt«iK±fi)cS5^ ^iSt» 5 A ^ ;t 0 2 

*ffiJc;a:-5J:-5{CjjpA., 6 4B#WKJj;5-e-7t. )k\^^X. 
9 7'C{C3 O^J-WiP^LT^^^^S^-BrAc. ^Sf&JK 
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7.m^t:mz. e^s. rtas. t(Dm 

[0 0 6 7] 

[SlSS^iJ B - 1 -H-*!^] IIM^J A - 4 (Dys^T-mz^ 
^Q!-yij3]->Jl/X5^e:t->h* TaGX-r— hJl 0. 0 20 

^tino-vmmti.x. :^au-m^t:mmi^x^^^ 
t)^!>fj:(,ie:tj;o, i.mt:nmf^^-kmuinztiT^ 

[0 0 6 8] 

[j|*lfi«ajB-2 A-K^^>X'r-] 5%:^«l 

mmioo mmmzmmmA- 3 c):^te-z?f#it*S7Ei4 
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^mz'^^x^mi., m&^mz, ^mt. ««n. m 40 

[0 0 6 9] 



[0 0 7 0] 

[**£«aj B - 4 mmmm.] mm.ioo mmmzmt 

Mb. ^V^TiSS? 0%{C!!gi^L, *liS4*ffiT'te^bT 
[0 0 7 1] 

[s^M^^j B - 5 mmm^mi mmm 175 masp. 
njg^jA- 2 <D:^ffiT-f#fc^S7ci4«iKiii^*rif»5i5 8 0 
a*ai5Ry^#M¥4- 2 8 1 7 9 sn^j^t^xmrn-^nx 
ti^^i/ h;^i7p-xiSi^^rf»*5 os»g|5*7ici. 2 

0 omMgPtjgj^L. 6 SICTS O^J-M^SL, 401: 
?£r3 oaSgPffiKU. 3 7t;T8B#WiSSIbT?Lg!Mfi^ 

I4^£fffc. m'^^nts.mmmtknx&^o s 

[0 0 7 2] 



-2 
;«g|5. 



1 oa»gp, *7ki'x>gfo. 6 5a«ffl5, 
0. laaa?, h-Txziji'}d>wto. 11 
>wt'j-yo. ia*si5. 7';!/^>o. 51 
mnmm^jz<m-^mi^L. m^hmmmzi^x^m^ 
mmmmMLmizit^^, sms«4ot:. mmi 5 om 
'tL. cinfc. mmmA-i<D-:^mxmzt^m^iim 

K^*-->^-v>^*>'N*'f >^^-tbTXyix-L, 3 0^ 
[0 0 7 3] 

immmB-7 ^x^j'-k^'u-a] 3->xiS'-5^ 
1 0 oa»ap. s^is^jA- 3 ©:^fei?»fc#^a7ctt»K 

^W->5-;/:/i 0 ofiftgp. v;i/h-x8 oafigp. M 

«f2 0a»8|5RtX:feffiia»g|5^3fe^»Cil^L, ®5P2 

8 oa»g|5$-j!jn;iTm#b, ^infc^iiiLfcm 1 . o 
0 oa»g|5Sr^>!?{c*DA, Htc. c:n*i>c{C75ntTtii^ 

^mi-f. ::i—>7.^-^:^^^±^zm^tvx^i^:^^^^mm 
tzfj:^rzm\z'X^±sf), cnt:i^mirxmm(Dj'^~^m 

[0 0 7 4] 

[ii)!i6^jB-8 *A.] insf^-r^i oaaa?»c. 

mmi^mmsii. mmmA-4 
<D:^mxmrzi^m7tmmm^'^^ -> ^ >y y 5 asgpRcx 
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S 3 5 SSgPWfc. &m^fhf3:<. 
[0 0 7 5] 

mmmB-9 /i>] /h**^M o oaasp. -r-x h 
S7ctt»Kiei^*i»* 1 mm^:sLZj^mmy- n* o . i a 

[0 0 7 6] 

[S^SS^JB-lO AA] J^fcfe^l, OOOMSaPJC 

jiA/^, i^mzim^im-r^o dti^^sooma 

gp. ftjs 1 0 0 a:»gi5. mm:t} u 9 a 3 asa?. 

A - 4 (D:)jm-^nrc4¥M7t^mnmti^f»^ 4 0 a«si5 

®:u:#^^m^^;&-5ifi«JK(c?&^T'7 BMftttjA*-, 20 
V^-e. ^fetcfieoT. ?^7KT}5fe?^L, uh-cm^meb. 

[0 0 7 7] 

c*M«aiB-i 1 m^^^^n ^-mmw^^^m 
4o%-ks,m:ka.^y^\^mm.f^\^~^-hss la 

n. 5 o'CTMsffiisib. m^LTm^^-:^^\^^n 
fzo si^^ifT, T^mjiEo^m so 

[0 0 7 8] 

immm b - 1 2 f&*5pj|] ^jpjj^ e mm ^rzsm^ 
:/iy-b^mmmmm-c6 onme 4'cxmmv, 
n-sj^t^psi iasep(c*fbT, ^mmA-6<D:f3m-v 

[0 0 7 9] 

[*)!ffi«9JB-13 im^i^'J-A] =EyX7-7>J>m 
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Ji/5^>iaaa5> MfiiA^^^- >iafisi5. hu 
:^i7^>^yu-t:ij >i oa»a5&t^i»jgiaij©isa*i^ 

3--:f^uyi/v::i-jU5 attSBso^ttSi* 6 6 mmu 

[0 0 8 0] 

[HSfi^ajB- 1 4 H^»{?PJ] t h^c^M-O^-^i: 
^^S-r 31 o >- a ^HJg^ijA - 5 

t:m^^xmm\^ti. ^m^nmmmx^. m2Q^m(DW 

iSL. 1^ (i^2 0 Omg) SfcO t h^^M-f >^'- 
«. S-T^i^it'tLT. — BSfcO, 3*:A17iM10^ 

f^fflb. ^m.x'hmm.\^x-h^(nm^^m^m^<mw 

[0 0 8 1] 

[HM^iJ B - 1 5 »3Sc^] aM 1 5 0 m g 
?PJ^:b, c:nJ'l«M«aiA-5©;^te-C»/!:hW\D-X 

^^Ki^ai»*4 oaagfi. :/;i/^> (¥*^^^^«2o 
:^) 2a»gp. 7K3oa*g(5. :$';i'i7 2 sassPRtjtm 
> 3 afta5*^ 5 7^c^T»tt?s*ffl tiT^Sija«d« 

*«]2 3 0mgfc:;ic-5^T«S3feL, '^\/^X. |BIl;^^y^p 
-X^*^Sf»* 6 5 a»g|5. T'Jl/ 7 > 1 asgPRtx* 
3 4a»g|5*^e.i^^±»ttJg^fflt^T, HtC. 

[0 0 8 2] 

imMm B - 1 6 aKKtftffl @#:siifij] mmmA - 5 ® 

:^teT-S!jSb;t M^AP-;^-&*ilSft«»*5 o oa» 

ep. m^9m2 7 oasgp. Mm 2 0 9s«gp. m. 

^t:^h'J■^A4. 4**815, IgYt* 'J -^/A 1 . Saft 

gp. BS^-7i/:?-.>"^A4aaa5. 5^t5>o. oia* 

gp. TXajl/t'>gS-^-h Ur>AO. laftgP, lf^5> 
EZ-fe5=— hO. 6aagPRZ/xa^>g?T5 K 0. 0 
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TgSi&i&Wfc, lgiJ-^i^<Jl 5 075S3 0 Om 

[0 0 8 3] 

B - 1 7 !r\.mihmm=^m] mmmA- s 
r/v;i.h-x3 0 oassptc. 3':7^3SjigB$jg^L 

;ty^'y-Jl/5 OaftgP^SrJIjp^il^b, HtClOw/v 

%7';u5>*^j^2 0 oasgp^jpATS^L. ®s® 

[0 0 8 4] 



[0 0 8 5] t^oT. ^WT?il|iB®« 

iKT'*-5je*»(cs*-r^8s*»gp^i-4i-«if^A^e, tie*, a 

:*:**^:P*Mfc«i^T^-5±<^LliaSf5< Z.ttf3. 

^n?>mmmz^z.^i:mmMmim*)^nf3i\^^hm^ 

mz:sL^i-rum(Dmm^^-rmxi^^, 
20 mzR[i-rpH<Dmm^^-rmx$>^o 

[0 4 ] ^^moDum^^m7i'\tmm^iSimm<o^^it 
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